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NOTICE: When government or other drawings, speci-
fications or other data are used for any purpose
other than in connection with a definitely related
governmeut procurement operatiosm, the U. S.

Government thereby incurs no responsibility, nor any

obligation whatsoever; and the fact that the Govern-
ment may have formulated, furnished, or in eny way
sryplied the sald drawings, specifications, or other
data is not to be regarded by lmplication or other-
vise g8 in any manner licensing the holder or any
other pereon or corporation, or conveying any rights
or permission to manufacture, use or sell any
patented invention that may in any way be related
thereto. .
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oormion preventi.on techalquw It is- mpoctea hl a ncont civn Jet nu'-
cz-att accidmt where an mtlmrd tank exploded that A lmtning ntri.'ve to the
wing t4p ww t.he squrce of irnition. ‘?’hin aituation hns onuued tno Leakheude
Seoryia Company to review electrical bonding of aigcmft -tructure in relction

to corronion inuibiting technijues, “Thic review choss that cnvironzentsl seala
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ing now ucod znd contemplated for the irmedi te future myy result fin 2 lack

' of urtuletoeretul contact of cirnstura; wid that this c;:u_ld produsae 2 safety
haguni in intesrel fuel Link ureas. In vicw of tne safely >spects of tie situa-
tion, lockreed 'L-elievea it 15 ossentinl o putsithol: detomine tie cloetrical
boadin: exloting when ticse new envimcntul soalian &ac.m.qnes are used.

Ttis promul defines a teat and evaluation prooaa intended to detzornine the

-

electric:l cxa.uctivite. of atrusture, dom to tie Luilvidusl freterer, when
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various comdinations of environmental sealing «re used,
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fiow and eledtriqal bonding of the teat specivens,

Deterzine the effact on surrnt fior ‘and note .ny daffereness betseen
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M™e vay chasen ¢ evulu¢+é iue electricnl bonding characteristics of c-i41A.

airfrace construstion is by eleciricel measursuents madle on standardized evalua~

yd - N N .
tion apacizesa, Currcnt i pasced throush tha speciian and {he curveat llow 1a

datercinad by neasursrent of the viltage drop almg the,eurfacéraf tha>sgecim§n;
This teciunique discleses the cﬁfrcnt Gistrivuetion arvend tﬁe indiviﬁuil‘r@atchtz
ag well ag throuzhiout the rest of the ailwuwinen ehégt. ippendix 3 specifies

the sariprles that ure constructed usins a vnriéty of faying surfncs finighcs.
fnsieﬁers, ad Tagtener Installation lechnigquos, DPablie .- zalls for two sets
of e3scinante of 13 eaqh, totulling 25, (m2 of these seta 18 uaed for soun-
ductivily tests while the olher ia belny investiyted from ali atning stand-

point,

In sddition, iwo reference szpacimons are builg in sccordance wita Pures A;QV
end -3 1o oorve a3 controls, One ia 3 continuauﬁ lansth of aluminua, “ne
other is bullt vith a ciuple lusulaeted buit joint and conductin; Susteners,
mivge spaclaens sorve to chesk $he nescuring equipient snd sz @ st.xdard of

comparigon for tha evaluation spssivons,

Tha current disirivution wensuring te~hinique is descrited ia éppendix 3. 4

d: current i3 pase2d *hrough the sumple =nd the voltnge drop is wepsured at
the aurface of the aluninum with & wlcrovelineter. Lines éf ernatmt potantial
arge dravn on tue sample and the curcent disiribuiion is dedused frox the fzot

that current flows perpendicular to cenatsat potuontiul lines.
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‘30 daya s spacilfied {a fppeadix % and amaln zenwurad. “Uhis shows tho de-.

torloration in elocirica) conduetivity after ihls ‘mavavely. accelersted aging

type descrlund ia Appendiz 3 have not
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""he aurpoae o!‘ st.riking ev:«luatlon specimena vith labor“tow-produoed simulat-

. ed lign.tniug ie to detemhw the effects of the ni/;h-m.;nitude tranaient N e i

-

i S currmt on tiete aaaembnes th..t 3.re similcxr to the construcﬁcm used’ in the

A cu1 shroralte

T o g ens

The possxhilit) of sparkir(r i.naide thc—. ‘wing mel trmks us 2 result of 2 xi,_,. in-

ing strike is of particulur cor.cern at the present time.

gl

Two configurations are called for that are particularly intended te disclose

A ]

any possib"e fuel if'nition hazards, TFigure i-d s‘no:*:s ithe cor.structian of.one V
| th:*.t clo..p],y Pimu-ates the C-141 midwin,,, puzel .,p1 ice. ha wing p«mc;s are . o
.com.inuous fronm .:irzg t1p to this sp’ice end the.n to the fusol ¢ attechiont. :
?he second is shown in Pijure -9 =nd shows i _constmotion of the wing tip-

bulkhead to panel joints Dotk of these Joints are wctied by fuel on cne side. ;

It is essentinl that they provide a lov resistence nonesparking path for

currents resulting from a wing $ip strike. 7Twe opecimens of the FPigure .-4

and 4«4 confipurations ure constructed mith finishes aad sealant identiccl to
thae aetunl C-141 airplane, Two more specimens nre made using an exgerimental

conductive sealant that way have udvantzges over the presently used seulint,

T T

These four epeciuens are investi-cted for Michtning conductivity char:cheristics

in the “new" condition. They are ther environmentallly aged os s soveified in

‘ ' L

! Appendix A, and aguin evaluated. : e %
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ditions in the "now" conddbion,  Vhoy are agad 1a ceserdance with the proces

. duses in Apperdix L and again ¢ loated,

davesdigntlons oo condusted by (AiLining and Troasients foa

search Tnutitute, Jats is 2ullested by photoyeaphie nnd ozcillozrashis

techntques to lutoet any spacklug ab tee jolnts that mey fuke ploce duclas

. the similated lightning strie.
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Speolaens similsting typlcal aireraft joints are constructed os shown in .
The chealoal finish, organie finish, and type fasleners are

Hle 0058
(ieez g)

2 GACH

2 EaCH

2 BACH

28m

. Wm3ls Clad 7019 = SIL-Ce5541 oleur conversion oonuae for all mm. 5»- o

95 upu« ;um n«-.-ss.u oolcrod como:uon mun., for all -
~ sumdles, luter dtu is to fecin wapainted.
" one ooat o’ .TI.-P-&;OS sine mu prhu-

betm -up;thn., tho ssooma,
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In cddition to the above test cpeeirmens, two specinons are oonbtruotqd an

shovm dn Mgures A-2 and -3 for control cnd reference purpouos;

uftar conducting the oleotrical touts oalled for in Appondix B, tho nnmplon

ot Tablo A=I ara environmentnlly acod and re-testad.

For the purpose of environnsental aging, the rollowinc oy§16 ic used for a

reriod nf 70 days:

CYCILE =

1. Imaerne in alkaline eleuner 1 minute ; sot for 1 houf.
2, Rinoco in water - dry 1;0 for 1 hour.

3, TImmerso in strippor 1 minute - set for 1 hour,

4. itdnse in wator‘- dry 1500? for 1 hour. |

5 Immgrao in Wrighlener for ) ninuto -‘net.for 15 minﬁE;nQ
6. itinwe in water'= dry 150°P for 1 hour,

T lﬁeuther-o-meter |

Alkaline Cleanor, MIL<C<2576Y
10=1 dilution with wnter

Paint dtrippor, MIL-n«25134
conocentratod

Srightonwr, Cuo Doo Chemicul Company (8-55)
sonoontrated
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NaSSI7-4-3- TNSULATE FAYING SURFACE

MS21042-4 | WITH Mit-P-15035
NUT B SCREW oo TYPE FRE 'z INCH THICK
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FIGURE A3- BUTT JOINT REFERENCE SPECIMEN
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four specimens are prepaved primarily for lisiatning airike inveatigation.

Theae four specicens are in two confirurations as {ollowsi

1. The first spenizen i-gpi*ésez:ts the C-341 zamufoctured joint on the sur-

face of the wing box beam siructure at .3 405 as chown by Figure i§.-

Surface treatment and foy surface sealant are identical to the adr-.

craft,

2. The seecnd spoc‘imen is .‘.dentic;l to the first except thot the Iy

surface sealant is a conductive sealant,

3« The third epeciuzen rciressnts the jeint at wh: vuler wing tip of the

upper surfuce wing penels to the end bulkNerd as shown by Fioure 5.

Surface treatment and fay surfuce scalant sre identical to $ue nireraft.

4. The fourth specimen is identical to the third exccpt that ihé foy sure

4

face sealant is 2 conductive gsealant.

o
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uh FORM 428D

REV. 15 JUNE 1964
REV, 1 JUNE i1965

O PR —

o F e - 2
2 L Pt T } oo ‘ 7 3 g
) . J —— : !
12 INCH WIDE SPECIMEN f f“} T t ‘ !
© \“=TLIOD-4 & TLNIOGO INSTALL
‘ - PER LAC |
, . 1510 AT ¢
e—-1_S30154 50 SPACING
U see 3waizzo o
FIRST SPECIMEN: :
ALL PARTS 7075-T6 . ' |
SULFURIC ACID ANODIZE ALL PARTS PER MIL-A-8625
APPLY ONE COAT MIL-C-27725 PER 6-639 |
FAY SEAL WITH MIL-S-8802,CLASS B SEALANT :
SECOND SPECIMEN: |
SAME MATERIAL AND TREATMENT AS ABOVE, EXCEPT THE FAY
SEALANT IS A cowoucnve SEALANT
FIGURE A4-MID-WINGPANEL SPLICE
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HL441-5 8 HLA70

l P// .86 SPACING

SPECIMEN TO BE
12 INCHES iN WIDTH

: — L$ 30289
- — j"(:_J/-SEE 3W3ISHI
.lso—j o ‘

T\HL4405 8 HL 470
INSTALL PER DS236l
5 |NCH CENTERS

—»ie—.04C

FIRST SPECIMEN:

ALL PARTS 7075-T6 :

SULFURIC ACID ANODIZE ALL PARTS PER MIL-A-8625
APPLY ONE COAT MIL-C-27725 PER G-639 .

FAY SEAL WITH MiL-S-8802, CLASS B SEALANT
INSTALL FASTENERS WET WITH MIL-S-8802 SEALANT

SECOND SPECIMEN

-SAME MATERIAL AND TREATMENT AS ABOVE EXCEPT
THE FAY SEALANT IS A !CO_NDUCTWE SEALANT

FIGURE A5-WING TIP BULKHEAD TO PANEL JOINT
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“he ultiuate obJootiﬁ of the tost proyran is to detercine the slectrical
current distribution, and hense bonding effeotivensss Shroush saaple
structural epecizens vhich are representative of all types of jolats and

fssteners in use in C=141 circeaflt coastruction.

Before the atart of actunl testing the iwo reference speciiens are exuuined
to define reference current distribuiions in sarples having no joints,

and joined samples.

Test oulpzent

Loncept - Current {lowin: in a c'nnducti.ng zaterial of ‘mown
physicnl disuwensions and known vesistivity may be deteruiuned by meanuring
the vcltoge dr)p across the material. The method used In this ifavesti-
sation explyya a d-o power sosurce connaoted soross the test gpesiuen in
sarius with an adjustadble load banz, The current through the apsciien ia
adlusted to 56 anperes and ths voliw;es Letweon one end of the speeio.n

and other points on lts surface ave reasured sith a sensitive visrovoll-

vetar, . Lines are than dresn taroush 2olnts of coustan® poteniial, Since

currant always flows at a right nn;le to « constunt potanifal Vins, th2ae
linea forn a gradient map of the curvent flow putlern in the speci:en, .

-1 23t Setup - The test sotup is shown 1n Ploure B-2, ibe spesleen’
to be tested is fastened neouroly to a noncenducting Lase and the current

theou h L 1s edjusted 2o SO acporse by adjustisy the :esht-:mo of the

© e e e D L L el S R TR T T e
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Z (.. PLACES) ’ \!

/

/ » | fkv)‘ JooEy T ATTER b
TEST  SAMPLE ; 3__@_ R R

gD ‘ 1
28V "¢ SOURCE R
o
i NASI003-( ) NON MAGNETIC HOLT (z EA) TYP . i
| P
J—Lsesl-n ALUMINUM WASHER(3EA)  © .
- "
DETAIL A NASIO21D3 NUT {% EA) TYP L
HO. -} GAGE WIRE o P
b INTO MS25026~12 P
' LUG (2 PLACES) : st
v
. | o
i I NOTE: R » koo
P . TEST SAMPLE CLEANED EACH SIDE ;
e BEFORE INSTALLATION OF BOLT ;
2  BOLTS TO BE TORQUED TO 30 IN LBS.
; 1 4
FIGURE BI-ELECTRICAL DIAGRAM OF TEST SET-UP .,
| | | -
b
L ] ! :
- . ir‘
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 Dest °. uz Continued - oad bank. The ground lead of the
niorovoltmt.or is atmhad to the eud of tne paml where the d-¢ pover
l1gad is congoted mﬁ the probc 18 uoed to “easure the voltn.m between
that yoiat and a.w oﬁm- point on the aurtace of the apeoim.

Points an the surfece of the speciven having the sace potential will be

ravked and & Yine drava throuch thez “epresentin: a consiant potential line,
These conetant potential !;m v_i.n be drawva at regular iaternls alon,, the
surface of the specinen. In the eres of the joint, edditionad ccnstaat
potential 1ines will ba drwm in crder to provida ac couplele & xap of the
current diztrilution 23 ponlbic. “ha xotee sr'mxd lead v11! Ve rocoved
froa the end of the -pqct'zen and placed on “ c-:natant potantial lina 1.1:' the

‘area af the fofnt for eaking these addilcnal. 1ines. ruu anws the

sensitivity of tho licmolmtar to bc ineroaaed n oxder to immc the
resolution of the linea in this mn._»

Ir uddi tion. the ;otent!.sl of sash of tie tuat'-nsra ui).. o ssesured and
recordel alorn: vith that or the .m.cc alatc of the joint. The mia-tuwb of
the m‘l-'- epgcioen vill also be dato-m;ol by nessuring the poiantial drop.

-msmwdc! thoapociantct.aﬁtber

‘Refarence Spa-feunts - Ta ~vlar lu deTine effaots of varius test
~ setup pars.eters not dlceetly assoclated vith the mtcwi.un (t is

noocsnscy at progm o-<sencesoat to ra seracal teals oa tvo urom

lpu_imu.' e fieat :itorosco apaciost is a ssasinous shest of atruotural

[ Se————— L
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elurinun havin: no feints, Coats on this -p:-.not show norva! curreat
alstributions and pevuit eviluiiion of YWna effectc of power elecirode
ntiachzents on ‘he disiribusion. The vacul m:cfua ‘¢ apeoiren 2a2 A

i Joint viicn ii alictri-eully insulnted a0 that the faitoness along
}w‘.n comluct across the Joint, les's Me‘ to datemadine curront
ddatridation turcugh these Casteners, Ceriain :‘e‘.a‘tomrs wre then racoved
am.qué.;tla:!f Lo almulate installation ef slectiricnily Lusulnted fisicnars
8c thiat thair elfacts ou the curront saroun JLe veralaing Casteness
are daterainesd., [his procsdure per-its the tesd dperalocs Yo lcok fav
Len2 condiiions during ':chuil sesls.  Otadc.wpacl.ena ray Le wad: as

regulized Lo sinlste auy unususl resulis.

W a0

-




